Risk factors of the depression are the occupational stress. The mental health condition of university teachers who participate in the socialization of diverse students is an important issue; however, there are few studies on depression among university teachers. The purpose of this study is to clarify Japanese university teachers' depression status assessed by the Patient Health Questionnaire-9 and its influence factors: Japanese university teachers' depression status depression status, personal background, job situation, social support, and stress coping behavior. The self-administered questionnaire survey was mailed to 924 university teachers in Japan, with a survey return rate of 43.8% (N = 405). A total of 342 surveys were completed and valid. The Patient Health Questionnaire 9 (PHQ-9), Multidimensional Scale of Perceived Social Support (MSPSS), the Japanese version of the Brief Coping Orientation to Problems Experienced (COPE) and the Work Situation Questionnaire (WSQ) were analyzed to clarify the depression status and its influence factors. Multivariate logistic regression analysis was used to examine factors related to the major depression. The subjects included 274 men (80.1%) and 68 women (19.9%), 105 professors (30.7%), 52 associate professors (15.2%), 53 lecturers (15.5%) and 132 assistants (38.6%). The subjects' mean of age and teaching experiences were 44.1 ± 9.7 years, 15.6 ± 10.1 years. The mean PHQ score was 3.9 ± 4.1, and 307 subjects (89.8%) were 0 -9 points and 35 subjects (10.2%) were over 10 points (10 points or over). .020] were factors that reduced the risk of depression. These findings suggested that in order to improve the depression status of university teachers, and to develop mental health measures for university faculty members based on such risk factors are necessary in the future.
Introduction
Depression is one of the leading causes of disease burden worldwide. Particularly, depression is not only the most common mental disorder in general practice as well as mental health settings, but also is a major public health problem. Unipolar depression is the second cause of disability-adjusted life years [1] . In 2013, the Japanese Ministry of Health, Labor, and Welfare identified psychiatric disease as one of the "Japan's 5 major diseases" and launched a high-priority policy for disease control and prevention [2] . Lancet reports that depression is a main factor of years lived with disability [3] . Japan Ministry of Health, Labour and Welfare in 2014 [4] , reported the number of depression in Japan was 1, 116, 000 and the data demonstrate an upward trend.
Risk factors of the depression are the occupational stress. Teaching and research performance in the University are directly related to a teachers' promotion [5] [6] [7] [8] . In Japan, the number of teaching staff of a university and the junior college who resignation to depression was 44, this datum has been reported by the Ministry of Education, Culture, Sports, Science and Technology, in 2012 [9] . The mental health condition of university teachers who participate in the socialization of diverse students is an important issue; however, there are few studies on depression among university teachers [10] .
For depression, it is important that an individual notices the mental and physical abnormality of own early and precise screening is necessary. Miki re- ports that approximately 65% of depression patients consulted internal medicine first [11] . In the absence of systematic screening, however, family physicians could not diagnose at least 50% of cases of major depression [12] . There are some screening tool for detecting depression; Self-rating Depression Scale (SDS), [16] , and those are instrument for making criteria-based diagnoses of depressive and other mental disorders commonly encountered in primary care. Especially, the PHQ-9 is a reliable and valid measure of depression severity.
The purpose of this study is to clarify Japanese university teachers' depression status assessed by the Patient Health Questionnaire-9 and its influence factors: Japanese university teachers' depression status, personal background, job situation, social support, and stress coping behavior.
Methods

Subjects
This study performed the complete survey of the Japanese a university. This university has about 1900 staff members, five faculties, six graduate schools, and some institutes and a hospital. Subjects work for the arts and sciences, engineering, medicine, dentistry, and pharmaceutical. There were 924 university teachers working in this university and 405 questionnaire copies returned yielding a response rate of 43.8%. With some questionnaire copies not completely filled out, only data from 342 respondents were used and analyzed.
Survey Methods
The self-administered questionnaire survey was mailed and returned during the months of November 2010 to January 2011.
Instruments
The following instruments were used for data collection: 1) Individual parameters survey form with data about gender, age, professional position, and length of teaching experience.
2) The Work Situation Questionnaires (WSQ) [17] , consisted of questions related to working hours, hours of homework per week, conditions of taking paid leave, job satisfaction and job control level.
3) PHQ-9: The PHQ-9 [13] [14] [15] [16] has been recommended for depression screening in primary care [18] [19] . The Patient Health Questionnaire (PHQ), developed from the original Primary Care Evaluation of Mental Disorders, is a self-administered version used for making criterion-based diagnoses of mental disorder common in primary care [20] . The PHQ-9 is the 9-item depression module from the full PHQ. The PHQ-9 has been developed from the original PRIME-MD PQ (Patient Questionnaire). The PHQ-9 can evaluate the nine Diagnostic and Statistical Manual of Mental Disorders, Fourth Edition (DSM-IV) criteria for major depressive disorder (MDD). The validity of PHQ-9 is proved for an evaluation index of the depression diagnosis by the studies that screening of depression of chronic physical patient and the elderly person [21] [22] [23] [24] . The diagnosis of major depressive disorder (MDD) can be made by a categorical algorithm using these nine items. Other depressive disorder (ODD) is diagnosed if 2, 3, or 4 depressive symptoms have been present at least "more than half the days in past 2 weeks. As a severity measure, the PHQ-9 can be assessed by calculating a summary score. Next, we also measured the severity of depressive states according to the total score of J-PHQ-9 at the second stage, the score is ranging from 0 to 27, and the points of 1 -4, 5 -9, 10 -14, 15 -19, 20 -27 respectively represent minimal, mild, moderate, moderate-severe, and severe state of depressive symptoms. A score 10 points or over was considered as major depression [14] .
4) Social support perceived by the teachers was assessed using the Japanese version of Multidimensional Scale of Perceived Social Support (MSPSS) [25] [26] [27] [28] . Total and subscores range from 1 to 7, with higher scores suggesting greater levels of perceived social support.
5) The coping style of the teachers was assessed using the Japanese short version of brief Coping Orientation to Problems Experienced (COPE) [29] [30]
[31]. Sub-scores range from 1 to 8, with higher scores suggesting greater levels of used coping skills.
Data Analysis
Participant with PHQ-9 scores using cut-off 10 or greater were classified as likely to meet criteria for moderate or more severe depressive disorder.
Descriptive statistics for the research variables of individual parameters, work situation (WSQ), social support (MSPSS total and 3 sub-scores), and coping styles (14 sub-scores of Brief COPE) were calculated.
Relationship among individual parameters, work situation, social support, and coping styles and major depression were analyzed by multivariate logistic regression analysis using backward stepwise selection of variables with p-value < 0.05. Data were analyzed using IBM SPSS Statistics Version 24.0 for Windows. A p-value of less than 0.05 was considered statistically significant.
Ethical Considerations
This research was approved by the University of Tokushima hospital clinical study Ethical Review Board (approval number 1032). No harm could be identified to the subjects. Return of the survey implied consent by the subjects. Subjects were notified that privacy would be protected as only aggregate data would be utilized in reporting of findings.
Results
Demographic Data
The subjects' characteristics were shown in mean of age and teaching experiences were 44.1 ± 9.7 years, 15.6 ± 10.1 years.
The mean PHQ score was 3.9 ± 4.1, and 307 subjects (89.8%) were 0 -9 points and 35 subjects (10.2%) were 10 points or over.
In the WSQ, the subjects worked for an average of 60.7 ± 16.9 hours per week, the job satisfaction level was 63.0% ± 17.9%, and job control level was 60.3% ± 19.7%.
In the MSPSS total score, and MSPSS sub-scores; family subscale, significant 
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Discussion
In this study, 10.2% of the subjects had a PHQ score ≥ 10 points, and they were judged to be at a high risk for depression. The other population-based studies report the proportion with a score of 10 points or more to be 8.6% in the USA
[32] and 9.2% in Germany [21] . Our survey subjects had a slightly to severe depressive symptoms, compared to these populations. According to Haratani et al.'s survey [33] among 3991 Japanese workers (men: 1984, women: 2007) of diverse occupations and age groups, the proportion of those with a PHQ score ≥ 10 points was 18.3%. In the teachers' survey in the U.K (men: 220, women: 335)
report the proportion with a score of 10 points or more was 19.4% [34] . Thus, it was thought that the percentage of high risk for depression found in our study is small in comparison with UK data.
Haratani et al.'s survey [33] reported that women had higher PHQ scores in all age groups.
Generally, the prevalence of women depression is higher than that of men, and according to the study by Kawakami et al. [35] , the prevalence of women depression was about twice that of men was. However, our analysis revealed that women are seven times more at risk of developing depression than men are, and it can be considered extremely high. The proportion of women university teachers is very small in Japan, and it was 18.2% in 2007 [36] . Given that a survey report [37] claims that the suicide rate of women doctors is about 2.3 times higher that of women in the general population, this may demonstrate that women who are highly professional and have positions where there is a high proportion of men colleagues have a high risk of depression. Thus, in the present study, the small number of women subjects, that is lower composition ratio of women Our findings that women are seven times more at risk of developing depression than men are, and it can be considered extremely high. Also, coping style such as religion, self-blame, and substance use were related to risk for depression in our findings.
In the university, lower composition ratio of women university faculty, work style like highly professional may have affected the women higher risk.
Otsuka et al.'s study [30] [31] reported coping style that high levels of selfblame, denial, substance use, venting, self-distraction, religion, and behavioral disengagement were significantly associated with high levels of negative emotions, fatigue, and concentration/activity levels.
Lazarus [38] defined that psychological stress is an unfavorable person-environment relationship. From this perspective, it is thought that university teachers have been affected from stressful job's environment.
Under stressful circumstances, the types of effective coping used depend on the situation [39] . Therefore, coping flexibility, i.e., using different coping mechanisms depending on the circumstances, is emphasized upon [40] . It may be possible to lower the risk of depression by acquiring proper coping as shown from the results [40] of those who possess coping flexibility. In particular, the use of alcohol and drugs not only increases the risk of depression but also the risk of developing alcoholism and drug addiction [41] . Therefore, it is necessary to pay close attention to these matters and to communicate these dangers to teachers.
On the other hand, it was considered that elderly teachers have a low risk of depression. According to Hojo et al.'s study [42] , it was reported that the general office young worker has much stress because of experience and knowledge, skill lack. So, it possibly because elderly teachers are adapted to university jobs, can skillfully arrange their work, and have the ability to perform multiple tasks.
The risk of depression was low for teachers who were satisfied with their jobs.
However, due to changes in the environment surrounding university faculty members in recent years, the number of tasks outside the original duties of university faculty members, such as research and education, has increased [43] . The burden on individual faculty members is increasing, so measures are needed to improve job satisfaction. It is thought that reforming university organizations and businesses, and creating an environment where teachers can work easily help reduce the risk of depression.
The results of this study showed that the more social support toward a teacher has, the lower the risk of depression, and a previous study [44] supports this theory of social support. Enhancing sources of support both inside and outside the workplace is considered to be effective for reducing the risk of depression.
Implications by this study are several possible countermeasures that university faculty members can use against depression. First, such measures need to focus on mental health for women and young teachers, as they are at a high risk of depression. Second, they need to understand the needs of teachers and prepare the environment so that university faculty members can have higher job satisfaction.
Third, measures should endeavor to build a social support system for university teachers, to convey the importance of receiving support, and to provide support to enable teachers to develop more than one stress coping to help them deal with stress appropriately. It is conceivable that universities can systematically tackle these matters and create a worker-friendly environment that may lead to reduced risk of depression among university faculty members.
The limitations of this research are as follows. This research surveyed only one university; therefore, the generalizability of the results is limited. The university that served as the field of research is a general university, and there may be different results for different faculties. In this survey, we did not inquire about the respondent's affiliated faculty, to prevent identification of individuals. Therefore, differences based on faculties could not be verified.
Conclusion
This study was to clarify Japanese university teachers' depression status assessed by the Patient Health Questionnaire-9 and its influence factors. For women, religion, self-blame, and substance use were risk factors of depression status. On the other hand, high job satisfaction level, higher age, use of instrumental support, and use of social support were factors that reduced the risk of depression.
These findings suggested that in order to improve the depression status of university teachers, and to develop mental health measures for university faculty members, based on such risk factors are necessary in the future.
